A possible mechanism linking cigarette smoke to higher incidence of respiratory infection and asthma.
T helper type 1 (Th1) cells are responsible for cell-mediated immunity against invading pathogens, while Th2 cells provide help to B cells and control allergic responses. The polarization of naïve Th cells into Th1 or Th2 subsets is controlled by dendritic cells (DCs) migrating from the periphery to draining lymph nodes. Migrating DCs carry not only antigen-specific 'signal 1' and costimulatory 'signal 2', but also Th-polarizing 'signal 3' that reflects the nature of the pathogen and the character of the infected tissue. Any changes imposed by external factors on the DC lifecycle may result in an inappropriate immune response. Here we show that DCs developed in a nicotinic environment (nicDCs) fail to support the terminal development of effector memory Th1 cells due to their differential expression of costimulatory molecules and lack of IL-12 production. Interestingly, they adopt critical Th1-promoting function necessary to prevent and fight infections only when the total balance of environmental signals strongly favors Th1 immunity. Notably, in a Th2-biased environment, nicDCs provoke stronger than normal Th2 responses which predisposes the development and exacerbation of asthma. These results help explain the two opposing effects of cigarette smoke on respiratory immune defense mechanisms: (a) immunosuppression against infectious agents and (b) exacerbation of asthma.